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m&m i ] 

p lofittii-j a. P w.o&m^myoZMMmK&tr^ tr * * -> * ;wi * j&s 

$ ■£ £ Jc tf * * v * ;i/j£ftlsg t , 
».x if * * -> * >Wi <D3EM *feiftm £ 5£j£-f & «6»JR5&jfcie fc > 

[it** 2 ] 

flT?Bi If ** 0. 

:o#n >^Sa ? 5X10 1 8 atoms/cm 3 SrjBx.^BI*a 1 £BB«OJtt 0 ^fr 
3 ] 

*MM!l**EMft3*i, 9X10 18 a t oms/cm 3 ^£41?)#n>^tL^p 
[11*414] 

sear* *&ttM%ifA&m%-?. mzm&mm *> *-^*tz\m * k» l 

1 «KE«OJtt 9 ^fctSIOSI^fto 
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[0 0 0 1] 
[0 0 0 2] 

SOI (silicon on insulator) WM*% L£#S#^K 

L^In" <9 &t>& S O I ti%> o 

[0 0 0 3] 

>JM£rJl'f h<?>3l§_LtfB#l-J3lt& -> V ^Wj&jMi^ 1. 0-2. Omm/m 

T, ^5S3l£±&f jl-^) Cli, COP (Crystal Originated P 
article), OSF (Oxidation Induced Stacking 
Fau 1 t) %t«<7>fii$ } XmT!) t &mf&-f2> 0 CtUi, ^ H B B 51§_tW^^>)^itL^fe 

[0 0 0 4] 

TV^ 0 #^12^1^, C Z&K:j3tf&3l§±&fi§Jg& 0. 8mm/ m i n&Tt L-T 

m&XWi 1 ] #P^¥ 5-211128 -5§-&$R 
#PS¥2 - 2 6 7 1 9 5-5§-<2r$& 

[H^m^] 
[0 0 0 5] 

-^KflJjai-£ 0 ^di-tL(^ ®tt@4'^COP^i:*^H H B ^Pi5^ ; i? :; fcL ; 5:v^ l !iK)>g-^-ii: 
SO Iitmit^fi^o 

h & & * o & o 

[0 0 0 6] 

ttz, ft.*, ^x.(^n>-^i X10 1 6 atoms/cm 3 tff&© p lO^ftl Ji 
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3>Bft'fkllt03gjaa[jgEtt4~5 x l 0~ 4 ^m/m i negt? abort: (MSJg 1 0 0 0 
[0 0 0 7] 

[0 0 0 8] 
[0 0 0 9] 

£ ^x tr * * * o &m k mmm tu mitm * ^-r * »£• n a . x tr * * -> * * 

[0 0 10] 

fiHMMi**-^* J: tfX«F*«JB Ltlt 00 ->U n > * 

jam tttit Mx. jfBWkK, mitm* t° * -r 4 c t § 4 0 

jj^|g|OJ¥$t±xtf^4r->^;vg J: 9]?tt*U;rR&5e3*tfcv* 0 fllxJ*. 0. 2 m5M* 
, «F£L<l±0. 1-0. 2 M mX*&2> 0 

©tt»Off$»4IS5fe*fL4:v»o 0Oxtf* ffJR©ffitt»-C« 1 ~ 1 0^m^^ o f rt:, 
*J»Oi&ttJi-Ctt0. 0 1 ~ 1 //m-e*4o 
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[0 0 1 1 1 

AH&iJH v a. £i t> * ~> * &m $ * & 1? ? * ~> * nsm&mWitev&fcz n 

WMtfXt LTii, 0Hx.tfS i H 4 . S i H 2 C 1 2 . S i HC 1 s > SiCh^f 

[0 0 12] 
[0 0 13] 

HTCftt LTJ±, flfctf** (H) *^05n3R-C**^V *A (He) . 

> (Ne) . T;V^>- (Ar) „ (Kr) „ *-fe/^ (Xe) . 9K> (R n 

4*>&*M<omx&<o K-x*ttRj6$*i.av*o w^tf 2 xio 1 ^sxio 1 6 

a t oms/cm 2 T?&& 0 
^7G^O-f jJ->&7J$<0tolj£mJEWu SOkeV&T* »4L< H3 0 k e VJBLT, £ 

flJ]!i^|fi«}^t?*^i-^^in^iaE«4 0 OTCJ&LL. 0^L<(±4OO~7OO C C 
. S£KSP£ L< t± 4 5 0- 5 5 OUT?**.. 4 0 0t*im itlM'^i-^f'f 

[0 0 14] 

fe^lA^^-tJ-tir^a^i&L-C^ J;v> 0 iOlRO^&a^feftti, 0llx.«ri lOOt, 2B# 
[0 0 15] 

If ^2 CEft^il^ ltffi^eiJ'drv'^;Vji<7)J¥$y& s 0. 3/umJiUi-C, Rxlfi' 
^->^;Vil<7)pMO#mWt>75 ? **n>-e, o©*n>ig^5X l 0 18 a t oms/c 

v * ;v^ST'Si6 # tt-f i:xt>^rvt ;v3tM < tar***?* * o ^ * * 9 s * ;v* tf>$f £ 
Lv>ff£f±0. 5~i. o^m-e^^o 
j-tf *3r~>^;vJf <Z)#n>zt^j5*5 x 1 0 18 a t o m s / c m 3 J^T-efi^MkWJ&SiS 

v^*n>jtft(i8 X10 1 8 ~2X10 1 9 atoms/cm 3 -C&& 0 
[0 0 16] 

Wf*^3 lZw&m<r>%W&, ffl&mim&J&Z*L* 9X1 0 18 a t oms/cm 3 £®x.& 
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s <7) # u y * l p m <d ffi&m m tt * - ^ n «i s &s pijc* * ^ * y & * L - 
o^*?*^x-^*»js-r*JfiO'fr*>*xefc, is^w^x-^^-Mu Area 

[0017] 

j&M,j>zfy Y) ©3l£±»fB^ ^ H B H ^^«i**n>^9 x 1 0 18 a t o m s / c m 3 

^14, L*fc. fg*^3 KfB«tf>$l9§li'f ^=f? V^^^nVjgJglrift^^fclfC-t^ 
[0 0 18] 

F*3fct±#n (9 X 1 0 18 a t oms/cm 3 ) K^l; *l-CV>& 0 ^-^^ 

4« J; «9 S i O2 o^n>H»JK^*v^ie> % BMfcKHiimBJB 9 * -^**>#n >^ 

3t<z>4 *y®.\\,zxz>m&*Mv>m®. mm&it) %<r>tz£>, <4*>&mz*. 

[0 0 19] 

fiH&iffl , >x-/N0!)s}?n >»JK**9 X 1 0 18 a t oms/cm 3 ^T (?< 1 Omfi c 

**n>iftjgiil 2X1 0 18 a t oms/cm 3 ( /0 <6mncm) -C&& 0 

1 2X1 0 1 7 a t cms/cm 3 *^ [o 1 d ASTM &£] . (tt*J») 
©JBJ»ft**l 0 0 0 *«**#*»J£3*fc»£\ fOSi&<>SMIrtfiH». OS 

[0 0 2 0] 

3 o a *> -Writ-** l « KlBffcOflS «9 ^*>*3feKoS4it*fe-c* 4 o 
[0 0 2 1] 

ftttmm -)x-a4 ^ lias 0 * i^t-c, »i©Mft ^itfittttic 
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[0 0 2 2] 

T^--***** 1 0 0 Ot:*?i*3«l;0 ? T--;v^^7i>nB#^*?i-c-{i**n^o^tetJ: 

(Dff-t L^T--)l/Umt 1100-120 0tt\ $&*)&t>*£V 3.-;^<D0t Lv^T- 
-/H$Mtt 1-4 R#N)T?*A 0 

[0 0 2 3] 
[0 0 2 4] 

ff^®3 J:*U* N 9 x 1 0 18 a t oms/cm 3 l:iix.4i<D**ny* 

v>fci&, 0Hx.wrBMt*i («) o^jsajK*«a[s*o ^o^*. w«3 

[0 0 2 5] 
[0 0 2 6] 

[9dft«i 1 1 

[0 0 2 7] 

^fn >^ 1 X 1 0 1 9 a t oms/cm 3 hMi:a$tLfcpIO->'J 
JH' vzfy Y*C Z&\Z£ *)3\&±\f& 0 5\£±.ifmm&, 1. Omm/m i nT*ab^ 0 

1; a >jp.»fi>f > =f 7 h ©ftT-BBfiatlKT-iftaPO ililixio 1 '-12X10 1 7 
a t oms/cm 3 -C£>&o 5";3>I8ir/rf7Hc, :/ny*£JBN *9 

7.. TO 19, iffiil4^Sr*to £*UCfc *K f? 7 2 5 ^m, iSi2 0 0 mm. it 
I^9mncm, p l^)iffift±lf ? tit ffitfl ^ x - ;M 0 ti^. (Hi (a) 
) o 

^n^ftlXlO 1 5 a t o m s / c m 3 tftHCiJn? ti^; p I^y ') n 
y%.%k&4>*v hfcCZScKJ: i5?l#±tfSo V'JavJMiai'fJ'tfj'H:, 
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nhfih (Hi (b) ) o 
[0 0 2 8] 

tfc-fo ZfUZZ 19, fiM£«JB*iWNi OOgffilS^i:, J?$#&0. 1 5^mO->'J 
0 a i^lMli 1 0 0 1 8 0^t*4 (11 (c) 

) o 

>&XmW*fiimL, 5 0 k e V©MIEt-*fHt>ftAt^o £tuci«9, fete 
P^x-^ioi:, Tfcff-f t>ftAi»l 0 b^jSSft* (mi (c) ) o iOti 
<D K-Xfitt. 5X10 16 atoms/cm 2 -C&&o 
[0 0 2 9] 

^V>T, fete«fl3^-^l 0©tI!:iMfx-^2 0Wffli«:lfi^fct 

^iO.M^i-^lO, 2 0 *&*)&ib^:X%it)&-k>*t'y *-s^3 0 *ft»-f* (H 
1 (d) ) o u^tl, SttJM§**-'M 0 fc3fc#*«Jfl*i-^2 0 ttf, ~>'J 3> 
BMbBtl 0 a^Ut^U toaf-frflSfl-O^U 0 aWMV'J3> 

BtftlR («*||) 3 0 a fcftS. 
[0 0 3 0] 

<e-*i*?>, ifi^^*?*^i-/N3 o^a^b*v*ffl]iji^asiitc^AU, 5oo*co 
^aus* s*#*<0#H*c-e*w&3-*-a (mi (e) ) 0 ^Mmwmn3 o^-bbt?** 

o ioafc&JSfcJ: »K 3fc«F*«ffl*i-;N2 0 Ol* ^*>-£|fWJmfete® 1 OA^L 

, feteJiffl ^/x-^io **** * vjix** 1 0 b frt>mm-r &&m.®Mmi>mzftz> 

[0 0 3 1 ] 

JHIBtiL AS !J -^3 1 1 0 or. 2BHB©fl!i$#*Hi:fi&3I«r 

miaftfO^-frso imm (»»?£•*>■£**) **ft«**La (hi (f) ) » 

[0 0 3 2] 

feteif ffl^x-^fflco^U 3 ^JMtHi>r Y<D?\£±.if^ 
\i#u>&l X 1 0 1 9 a t oms / cm 3 tg>mi l Z'£?gZtiX\,*2>tz£>, gi£_hlff<& 
*s y 3 ^IMSS^ > rf y h „ t>v>-OifeteJf 1 0 A £#i!i B H H &Rl^l?& L& v> 0 

Rg^^ELJfeV^i/'J n >#^ H B H -f vzfy Y §||±lfMl. Omm/mi ntv^^ 

js&-c3i&j:tfa ^ B H H ^PiH«*L^v^'i4ii 1 0 Atm-tz 

[0 0 3 3] 

>>U nJ'gtfbKl 0 a^fMl^^t, feteSJB'y*-^ 1 0 Kfi^-i6**ny 

j&stsi&js t;^n £ *lt v> & <7}-c\ a 1 0 a ©Mas^lt So -to*: a. 

S O I&fcOAfr--?? &fcK5«>&*».*o L*»&. -ofete® 91?^- 
;n1 O^BMfcifiSTtt* #n^<^@^JScoMtci 19, y'Jnyijkgl 0 atcfete/lJS^ 
x-^1 0^#n^|4 («$f) -f*o -tott*, feteif 1 0AO#n>iftjgttjfei 

/2jgs^-C'®^$tL>s>o £<z>»-£\ «i*&<bs o im^M^w-mt, ws^tum^mm 
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[0 0 3 41 

im<D<< *>&XK J:igttii>)xWN i 0<7)^ H a H^Pi|69[iI«^iii6ib-2) O ^<7)*SJH, 
iO-f*>^Atcj:* fittl 1 0 A<DV £ — ^3&*fi« $ *U l 0 A fcJMWBB 

0 i 1 2 X 1 0 1 7 a t o m s / c m 3 *i, *> V a ^StffcJH 1 0 a <«JfcM;d* 1 0 

1 0^W^ffl^prtgi:^* o 

[0 0 3 5] 

#H^T% gltSI>>i-^ l 0 * fc»±A& 3 0 KSJLT 1 0 0 CCJ^i: 

[£*6« 2 ] 
[0 0 3 6] 

^PIt^oM2«ii, foviSiinxiO 1 9 a t oms/cm 3 ^)ffitti 
[0 0 3 7] 

#u 1X10 1 5 atoms/cm 3 tfiiSCtt $ p IO^> V a 

&4>Xy hfcCZfcfcKi ^I^JitfSo 3l^±raftti> 1. Omm/m i nf^. 

y'jn^mi'fv^y till i ^ 

Srife-To ZtUZi 0. 7 2 5 fx m, it@2 0 0 mm, Jfc&#L 1 Oflc m, plOU 

*(H2(a),H2(b))o 
[0 0 3 8] 

0 B<£>$£ffift_hfrf $*L£^®K1, **n>^ixi 0 1 9 atoms/cm 

-r&fc*., m&mfsv x-ai ob^xm;>^v^ /ujss^iboki&if kbeb $ *Lfc -9- 
-t^Kmm-r&o ^-ot, siHcis^ (0. 1 wm% h 2 #**«o kbj h 

e if 7, (*E2~4X 1 0~ 5 ) £?!£-U ^t«8 0 V y MWm i n TJRft£» fcttlfr 

u f&tt/tM^-^ 1 0 B^^MGc^e^v-^wi 4 0 &j&g£-±;z> 0 ^tr^v^ 

/ujfoftfflfleii l 1 0 0t:> ^e**i/*;w£gB#Wti2#ffl-T?&.&o Lt, MteJfJB 
0B<O^Mt3ff$^j0. 6//m, it&ffii&9mO cm<^if^:^>^;Wf 4 0 

[0 0 3 9] 

J?$ 0. 1 5/im«>"j3>||{bll 0 a**3^JSft5tt*o &MW3kfti* 10 0 
Ot:, 1 8 0#HJ-C*S (HI 2 (c) ) o 
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10 0 4 0] . 

ML. 5 0 k eVCMlE^f^^^Atio CtUCJ:^ ^fcf?*->^Jf 
4 OK, *^t>EX^10bM$W (H2 (d) ) o K-X*tt 
, 5X1 0 1 6 atoms/cm 2 Tab So 

[0 0 4 1 ] _ 

fofcfcJ: *K Ifx-Al 0B, 2 Ofctt^fc-^Ttt^fr^*^-'^ 0*ft»^* 
(Si (e) ) o COt ffittll^i-^ 1 0 B fc3fc*N£#ffl**-^2 0 k**, v 

y avBMbfflU o a^Ltg^u :«Sf*«^vy n >mim 1 o a*»a»&**> 

[0 0 4 2] _ ^ 

*tifrh. te*)&t>&**-^3 ozm&L%\<*mm®M&mm'mxL, soot© 
^prtiajR, ii^^mt3 ofrmfzimf&&M&-t& 02 (f) ) « 

x-^i oBt*»>f*^xii*i 0 b^^fflMii-atea^a^^tLSo 

[0 0 4 3] 

&|:^lfi^^SOI»« (lfi»)^:b*2fcR) jWRSft* CEI 2 (g) ) o 
[0 0 4 4] 

COJiolC, flJtttCtt* 3>»fl«3 0 a^U, 3l«f*«JH**- 

^2 0li:ffittilOA*»U 0B©SM»**«***L*o iot, 

u * * *> s * § v>*a£ 1 » ± if * * - ^ * mm u -eft*-*- * c t **-c # a 

iv^ 0 ittilOAC»I*l8* t ff«t^lS^t»*SOl36«*ft3^> 
[0 0 4 5] 

D (Bulk Micro Defect: ttmPhXM) tOSF (Oxidat io 
Induced Saacking Fault) ttCOWT, JfctSMcLfcfir** 



n 



•HNOa "CrOs :Cu (NO 3 ) 2 :H 2 O:CH 3 COOH=60cc:30c 
c'30cc*2g:60cc:60cc)KJ: ij2/«miff>/U 36««t?^ 
HS * ffMB^Fte-C* * - «^BMD/0SFOlFffili5Xl 0 3 /cm 

ifcfcU * (O) > Zti&£'?l&F& (x) k L-fc„ -e-©tt**£El fc*FT 

[0 0 4 6] 
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lOOOt 
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(15 mQ c m) 
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1 0 0 0t 


X 



b : z}\n>, o i : ^mwtmw^mm. box : vn>mitm 



BMD/OSFi¥«: 5X1 0Wcm 2 *fT (O), 5X1 0 3 fi/cm 2 H±t (X) 
[0 0 4 7] 

^ 1 <DF9 7frbWbfr% <fc ? K> WKffl 1 ~8Uft« 2 ttv»i* *L& BMD/O S FOSF 
Ml* 5 X 1 0 3 m/c m 2 *c»TN Jt$fc#S 1 fcJfc^TSfc^StLfco KtW3^Mi:tt> 

sae>&*«>y a ^BWbJRo^ja&au*** 1 o o oic*#i"c**^:«>, snat&oflH&ijf •> x 

[0 0 4 8] 

[HI] dOf&^Hi&flll t«aiiii3#*3**«0«jt*j*t^"r7n-'>-h-e 
[B2] iO5&WO||MW2^#&W0^*>*^O»aft*fet^7n-'>- h-e 

<fe & o 

[0 0 4 9] 

io, i o b rn&mm**.-'^ 

1 o a y'jn mmm) ^ 

2 0 JjlStUBfx-^, 

i o b **>f * (>r * , 

10A f&teif, 

'30 JB 9 -frsfcHt 
4 0 xe^4yt;Vio 
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[HUH] 

S^X^ >f *'/ftA«f«JittiO^ - ?tft*U ?S1£Jf ^;e^ ^ ^®^t£la*L;2>| I ^^l^£- 
Mttii^^ *— ^ l 0 i: 9 x 1 0 1 8 atoms/cm 3 > Sr^sfll] L, til 

imam} mi 
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